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(54) INTER-BASE STATION SYNCHRONIZING SYSTEM 

(57)Abstract: 

PURPOSE: To acquire the synchronization among each 
base station economically, without requiring special 
facilities. 

CONSTITUTION: In a radio base station, plural radio 
channel infomnation to be used by adjacent radio base 
stations are stored in a radio channel storage circuit 8, 
the signals from adjacent radio base stations and a 
mobile machine in communication are received via these 
radio channels while the adjacent radio base stations 
and the mobile machine perform communications, and 
the delay amount is detected by a delay detection circuit 
4. The delay amount is stored in a delay amount storage 
circuit 9, and a delay amount setting signal (c) is 
transmitted by working plural delay amounts. As a result, 

the synchronization among adjacent radio base stations can be promptly acquired by a simple 
constitution. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
[Claim(s)] 

[Claim 1] In the migration communication system equipped with two or more base 
stations by which said each base station is connected with two or more mobile stations 
through a Time-Division-Multiplexing wireless circuit A storage means to memorize the 
radio-channel information used into each base station in other base stations, A receiving 
means to change a radio channel based on this radio-channel information, and to receive 
the signal from other base stations and the mobile station under communication link, It 
has an amount detection means of delay to detect the amount of delay of this input signal, 
and a sending-out time amount accommodation means to adjust the sending-out time 
amount of the signal transmitted to a mobile station based on the detected amoimt of 
delay. When the base station of others [ base station / said / each ] is communicating with 
at least one mobile station, the radio channel under communication link — minding ~ said 
— others — the synchronous system between base stations characterized by detecting the 
amount of delay of the signal transmitted from a base station and the mobile station under 
communication link, and adjusting the sending-out time amount of the sending signal to 
this mobile station based on the obtained amount of delay. 
[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the synchronous system between base 
stations which establishes the frame synchronization of the signal transmitted to a mobile 
station from a base transceiver station in the migration communication system which 
used the Time-Division-Multiplexing wireless circuit among two or more base 
transceiver stations. 
[0002] 

[Description of the Prior Art] When establishing the synchronization of the signal 
transmitted to a mobile station from a base transceiver station among two or more base 
transceiver stations, all base transceiver stations are equipped with the transmitter- 
receiver for establishing a synchronization as the 1st conventional technique, and each 
base station has some which were constituted so that the base station and radio which 
adjoin using the above-mentioned transmitter-receiver might be performed and 
synchronous establishment might be performed. Moreover, as the 2nd technique, as 
shown in drawing 8 , a criteria base station is prepared, all base transceiver stations 
receive the reference signal sent out from this criteria base station, and what was made to 
perform the synchronization between base stations with this reference signal is proposed. 
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Furthermore, as the 3rd technique, the reference signal for synchronous establishment is 
sent out by the approach of being similar to a cable or it from a criteria office, and that to 
which each base transceiver station transmits a signal to a mobile station synchronizing 
with this reference signal is also developed. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the case of the 1st technique of 
the above, a transmitter-receiver special for base station synchronous establishment is 
needed, and there is a fault that reception of the signal from an adjoining base station 
becomes difficult depending on a radio-wave-propagation path. Moreover, in the case of 
the 2nd technique, a gap arises to the receiving timing of a reference signal in a base 
transceiver station side, and a synchronization cannot be completely established between 
each base station, and radio equipment special for synchronous establishment is needed, 
and there is a fault that there is nothing. Furthermore, in the case of the 3rd technique, 
since the time amount to which a reference signal arrives at each base transceiver station 
with the distance of the cable from a criteria station differs, if cable length is not made the 
same, there is a fault which cannot perform synchronous establishment. 
[0004] Therefore, this invention aims at establishing the synchronization between each 
base station economically, without needing a special facility. 
[0005] 

[Means for Solving the Problem] hi the migration communication system by which this 
invention is equipped with two or more base stations in order to solve such a technical 
problem, and each base station is connected with two or more mobile stations through a 
Time-Division-Multiplexing wireless circuit A storage means to memorize the radio- 
channel information used into each base station in other base stations, A receiving means 
to change a radio channel based on this radio-channel information, and to receive the 
signal from other base stations and the mobile station under communication link. An 
amount detection means of delay to detect the amount of delay of this input signal, and a 
sending-out time amount accommodation means to adjust the sending-out time amount of 
the signal transmitted to a mobile station based on the detected amount of delay are 
established. 
[0006] 

[Function] In each base station, while other base stations are communicating with at least 
one mobile station, the amoimt of delay of the signal transmitted from other base stations 
and the mobile station under communication link through the radio channel under 
communication link is detected, and the sending-out time amount of the sending signal to 
this mobile station is adjusted based on the obtained amount of delay. Consequently, a 
synchronization is established between one base station, and the base station of adjoining 
another side and the mobile station under communication link, therefore a 
synchronization can be established between each base station. 
[0007] 

[Example] Hereafter, this invention is explained with reference to a drawing. Drawing 4 
is drawing showing an example of migration communication system. In this drawing, 
base transceiver stations 21 and 22 perform the migration machine 50 and radio which 
are a mobile station, and the synchronization between a base transceiver station 21 and 22 
is controlled based on the wireless frame alignment signal sent to each base transceiver 
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stations 21 and 22 through the base transceiver station control unit 32 from the criteria 
base station 3 1 , 

[0008] Drawing 3 is the block diagram of the above-mentioned base transceiver station, 
and each base transceiver stations 21 and 22 are constituted from 1001-1 OOn of 
transmitter-receivers, a receiver 101, a multiplex circuit 102, a wireless frame 
synchronization circuit 103, and a delay circuit 104 by each. By the way, it is changed 
into the signal of two or more 64Kbps(es) by the multiplex circuit 102, and the signal of 
rate 2Mbps from the base transceiver station control unit 32 shown in drawing 4 to this 
base transceiver station is 1001-1 OOn of each transmitter-receiver. And it is inputted into 
the receiver 101. 1001-1 OOn of moreover, each transmitter-receiver And after the signal 
of rate 64Kbps from a receiver 101 is multiplexed by the signal of 2Mbps(es) by the 
multiplex circuit 102, it is transmitted to the base transceiver station control unit 32. 
[0009] Here, as shown also in the timing chart of below-mentioned drawing 5 , by the 
multiplex circuit 102, it dissociates, and the wireless frame alignment signal from the 
base transceiver station control device 32 is extracted for every time slot, and is detected 
in the wireless frame detector 103. 100 1-1 OOn of and transmitter-receivers after being 
delayed in the delay circuit 104 And it is sent to a receiver 101 as a signal a in drawing. 
Moreover, this wireless frame alignment signal a is inputted also to the TDM timing 
generation circuit 1 5 of drawing 2 mentioned later, consequently a transceiver timing 
decision of [ on a wireless circuit ] is made. In addition, the amount of delay of a delay 
circuit 104 is controlled by the receiver 101 to mention later. 1001-1 OOn of moreover, 
each transmitter-receiver respectively - the object for transmission - antenna 

lOOlA-lOOnA and receiving dish lOOlB-lOOnB are connected, and the communication 
link with the migration machine 50 is performed through these antennas. Moreover, in a 
receiver 101, it is receiving-antenna lOlB. It connects and the signal from the migration 
machine 50 is received. 

[0010] Next, drawing 2 is 1001-1 OOn of each transmitter-receiver. It is a block diagram. 
Each of each transmitter-receivers consists of a receive section 10, a decoder 1 1, the 
signal-control circuit 12, the transmitting section 13, an encoder 14, and a TDM timing 
generation circuit 15. After getting over in a receive section 10 and decoding the signal 
from the migration machine 50 with a decoder 1 1, it is changed into the signal of rate 
64Kbps in the signal-control circuit 12, and is outputted to a multiplex circuit 102 here. 
In addition, as described above, by the multiplex circuit 102, multiplex [ of the signal of 
this rate 64Kbps ] is carried out, and it is outputted as a signal of 2Mbps(es). Moreover, 
after being changed into a wireless frame signal in the signal-control circuit 12, coding 
processing of grant of an error correcting code, scramble processing, etc. is an encoder 
14, and the signal of rate 64Kbps separated from the signal of 2Mbps(es) in the multiplex 
circuit 102 is ****♦*♦♦**. And it becomes irregular in the transmitting section 13, and is 
sent to the migration machine 50 through an antenna. In addition, as the sending-out 
timing of a wireless frame was described above, it is generated in the TDM timing 
generation circuit 15, and is outputted to a decoder 1 1 and an encoder 14, and the 
transceiver timing on a wireless circuit is determined. 

[001 1] Next, drawing 1 is the block diagram showing the important section of this 
invention, and shows the configuration of the above-mentioned receiver 101 which 
performs the synchronization between offices. In this drawing, a receiver 101 consists of 
the TDM timing generation circuit 1, a receive section 2, the synchronous WORD 
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detector 3, the delay detector 4, a decoder 5, a control circuit 6, a signal-control circuit 7, 
a radio-channel store circuit 8, and an amount store circuit 9 of delay. 
[0012] Here, it is received in a receive section 2 and the signal from the migration 
machine 50 is decoded vsdth a decoder 5. And the decoded signal is changed into the 
signal of rate 64Kbps in the signal-control circuit 7, and is sent out to a multiplex circuit 
102. By the way, the signal of a decoder 5 is outputted also to the synchronous WORD 
detector 3. Synchronous WORD is detected out of the signal outputted from a decoder 5, 
and the amount of delay of an input signal is detected in the synchronous WORD detector 
3 based on this synchronous WORD in delivery and the delay detector 4 to the delay 
detector 4. And a detection result is sent to a control circuit 6. 

[0013] A control circuit 6 memorizes the radio channel of the radio frequency set as the 
radio-chaimel store circuit 8 while it sends out the radio frequency setting signal b to a 
receive section 2 and makes a radio frequency set up, when the amount of delay of an 
input signal is received. Moreover, the amount of delay of the input signal from the 
migration machine 50 is memorized to the amount store circuit 9 of delay in this case. 
Moreover, a control circuit 6 outputs the amount setting signal c of delay to a delay 
circuit 104 in this case. 

[0014] Drawing 5 shows a format of the wireless frame alignment signal transmitted 
from the criteria base station 31, and TSO, TSl, TS2, and ... show the time slot of rate 
2Mbps among drawing. In addition, the above-mentioned wireless frame alignment 
signal (it expresses with F in drawing) is inserted in the 8th bit of a time slot TS 1, and is 
transmitted to each base transceiver stations 21 and 22 through the base transceiver 
station control unit 32 shovm in drawing 4 . 

[0015] Moreover, drawing 7 shows the receiving timing of the wireless frame alignment 
signal from the criteria base station in each base transceiver station. Since distance with 
the base transceiver station control unit 32 which transmits a v^reless frame alignment 
signal differs, as each base transceiver stations 21 and 22 are shown in drawing 7 (b) and 
(c), the receiving timing of a wireless frame alignment signal differs here, respectively. In 
this case, he is trying for each base transceiver stations 21 and 22 to output the wireless 
frame signal which consists of time slots synchronizing with the received wireless frame 
alignment signal, as shovm in drawing 7 (d) and (e). 

[0016] Moreover, drawing 6 is drawing showing the timing of the radio of a base 
transceiver station 21 and the migration machine 50. That is, [ drawing 6 (a)] to which a 
base transceiver station 21 transmits a signal Tl to the migration machine 50, and the 
migration machine 50 receive this [ drawing 6 (c)]. In this case, the migration machine 50 
is TX. An own signal is transmitted to a base transceiver station 21 after time amount [ 
drawing 6 (d)]. That is, the migration machine 50 is time amount TX so that the receiving 
timing Rl of a base transceiver station 21 may be suited. It adjusts. In addition, in the 
base transceiver station 2 1 , the relation of the sending-out time amount of a signal and the 
signal time of delivery from the migration machine 50 over the migration machine 50 is 
generated by the TDM timing generation circuit 15 shown in above-mentioned drawing 2 

[0017] Thus, while the base transceiver station 21 and the migration machine 50 are 
communicating, the migration machine 50 is time amount TX. By adjusting, the 
synchronization has established the base transceiver station 21 and the migration machine 
50. However, as described above, since distance with the base transceiver station control 
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unit 32 differs, the receiving timing of a wireless frame alignment signal differs in a base 
transceiver station 21 and a base transceiver station 22. Consequently, the signal sending- 
out timing of timing in the case of communicating with a base transceiver station 22 of a 
base transceiver station 21 and the migration machine 50 imder communication link 
would not correspond, therefore has not taken the synchronization between stations 
between the base transceiver station 21 and the base transceiver station 22. 
[0018] For this reason, in a base transceiver station 22, the radio channel of the receiver 
101 of the base transceiver station 22 shown in drawing 3 for the purpose of taking a base 
transceiver station 21 and a synchronization is adjusted to the radio channel currently 
used in the base transceiver station 21 . That is, while receiving through the radio channel 
which adjusted the signal from the migration machine 50 among the signal transmission 
between a base transceiver station 21 and the migration machine 50, it adjusts so that the 
signal received from the migration machine 50 may serve as receiving timing of this base 
transceiver station 22. 

[0019] Here, the radio frequency information used for the radio-channel store circuit 8 
(here, the radio-channel store circuit in the receiver 101 of a base transceiver station 22 is 
pointed out) shown in above-mentioned drawing 1 in the adjoining base transceiver 
station 21 is memorized. In this case, the control circuit 6 in a receiver 101 specifies a 
radio channel as a receive section 2 based on the radio frequency information on the 
radio-channel store circuit 8. When a control circuit 6 specifies the radio channel under 
communication link between a base station 21 and the migration machine 50 to a receive 
section 2, the signal transmitted from the migration machine 50 is received through an 
antenna in a receive section 2. And it is inputted into the synchronous WORD detector 3 
after getting over. The synchronous WORD detector 3 detects synchronous WORD from 
the signal received from this migration machine 50, and sends out detection information 
to the delay detector 4. The delay detector 4 measures time difference with wireless 
frame alignment signal a used as the detection information and the criteria from the TDM 
timing generation circuit 1 of having inputted, and outputs it to a control circuit 6 by 
making this difference into the amount of delay. A control circuit 6 memorizes the 
measured amount of delay to the amount store circuit 9 of delay. 
[0020] Next, a control circuit 6 reads the following radio-channel information from the 
radio-channel store circuit 8, and sets up a new radio channel to a receive section 2 based 
on this channel information. And through the set-up new radio channel, a base transceiver 
station 21 detects similarly the amoimt of delay of other migration machines and the 
signal under communication link, and memorizes to the amount store circuit 9 of delay. 
Thus, a control circuit 6 receives the signal from a migration machine through the radio 
channel which the base transceiver station 21 which performs other wireless channel 
designation one by one to a receive section 2, and adjoins, and two or more migration 
machines use for the communication link for every predetermined amount measuring 
time of delay, and the obtained amount of delay is memorized to the amount store circuit 
9 of delay. 

[0021] In this way, if the obtained amount of delay is set to Dl, D2, D3, Dm, a control 
circuit 6 will ask for the average of these amounts of delay, and will set this average to a 
delay circuit 103. In addition, a control circuit 6 can also transmit the amount of delay 
obtained through two or more radio channels to a higher-rank office through a multiplex 
circuit 102 in this case. In this case, in a higher-rank office, statistics processing of a time 
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delay is performed, that processing result is again returned to a control circuit 6, and it 
becomes possible to set it as a delay circuit 103 in a control circuit 6. 
[0022] Moreover, although it has received in this example using the receiver 101 of 
dedication when receiving the signal from an adjoining base transceiver station and the 
migration machine under communication link In the transmitter-receiver 100 which omits 
a receiver 101 and actually communicates with a migration machine, the delay detector 4, 
the radio-channel store circuit 8, and the amount store circuit 9 of delay may be moimted, 
and you may make it operate so that the signal of a contiguity station and the migration 
machine under communication link may be received to a migration machine and the idle 
time to which a communication link is not carried out. 

[0023] Thus, it has two or more radio-channel information which the base transceiver 
station which adjoins in a base transceiver station uses. While an adjoining base 
transceiver station and an adjoining migration machine are commxmicating, the base 
transceiver station concerned is constituted so that the signal from an adjoining base 
transceiver station and the migration machine under communication link may be 
received. While measuring a time delay with signal and wireless frame alignment signal a 
which received from this migration machine An adjoining base transceiver station 
measures similarly the time delay of the input signal from other migration machines 
under communication link through other radio channels, and the sending-out timing of a 
signal to a migration machine is determined from the base transceiver station concerned 
based on two or more acquired time delay information. Consequently, the 
synchronization between the base transceiver stations which adjoin with an easy 
configuration is established promptly. 
[0024] 

[Effect of the Invention] As explained above, when other base stations are 
communicating with at least one mobile station in each base station according to this 
invention, Since the amount of delay of the signal transmitted from other base stations 
and the mobile station under communication link through the radio channel under 
communication link is detected and the sending-out time amount of the sending signal to 
this mobile station was adjusted based on the obtained amount of delay It becomes 
possible to establish the synchronization between each base station with an easy and 
economical configuration, without needing a special facility. 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the important section of the equipment 
which applied the base station sjaichronous establishment method concerning this 
invention. 

[Drawing 21 It is the block diagram of the transmitter-receiver which sends and receives 
the signal in the above-mentioned equipment. 

[Drawing 31 It is the block diagram showing the above-mentioned whole equipment 
configuration. 

[Drawing 41 It is drawing showing the structure of a system for which the above- 
mentioned equipment is used. 

[Drawing 51 It is drawing showing a format of the signal which communicates with the 
above-mentioned equipment. 

[Drawing 61 It is the timing chart which shows the transceiver timing of the signal in the 
above-mentioned equipment. 
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Prawing 71 It is the timing chart which shows the transceiver timing of the signal in the 
above-mentioned system. 

[Drawing 8] It is drawing showing the conventional structure of a system. 

[Description of Notations] 

115 TDM timing generation circuit 

2 Ten Receive section 

3 Synchronous WORD Detector 

4 Delay Detector 

5 11 Decoder 

6 Control Circuit 

8 Radio-Channel Store Circuit 

9 The Amount Store Circuit of Delay 
14 Encoder 

21 22 Base transceiver station 

31 Criteria Base Station 

32 Base Transceiver Station Control Unit 
50 Migration Machine 

101 Receiver 

102 Multiplex Circuit 

103 Wireless Frame Detector 

104 Delay Circuit 

Wireless frame alignment signal 

b Frequency setting signal 

c The amount setting signal of delay 
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